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Foreword

ISO (the International Organization for Standardization) is a worldwide federation of national standards bodies
(ISO member bodies). The work of preparing International Standards is normally carried out through ISO
technical committees. Each member body interested in a subject for which a technical committee has been
established has the right to be represented on that committee. International organizations, governmental and
non-governmental, in liaison with ISO, also take part in the work. ISO collaborates closely with the International
Electrotechnical Commission (IEC) on all matters of electrotechnical standardization.

International Standards are drafted in accordance with the rules given in the ISO/IEC Directives, Part 2.

The main tagk of technical committees is to prepare International Standards. Draft International Stanglards
adopted by fhe technical committees are circulated to the member bodies for voting. Publication¥as an
International|Standard requires approval by at least 75 % of the member bodies casting a vote.

Attention is drawn to the possibility that some of the elements of this document may be the,subject of gatent
rights. ISO shall not be held responsible for identifying any or all such patent rights.

ISO 17268 was prepared by Technical Committee ISO/TC 197, Hydrogen technologies.

This second gdition cancels and replaces the first edition (ISO 17268:2006), which:has been technically reyised.
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INTERNATIONAL STANDARD ISO 17268:2012(E)

Gaseous hydrogen land vehicle refuelling connection devices

1 Scope

This International Standard defines the design, safety and operation characteristics of gaseous hydrogen land
vehicle (GHLV) refuelling connectors.

— rleceptacle and protective cap (mounted on vehicle);
— nozzle.

This [nternational Standard applies to refuelling connectors which have working pressures of 11 MPa, 25 MPa,
35 MPa and 70 MPa, hereinafter referred to in this International Standard as the following:

— H11-11 MPa at 15 °C;
— 25— 25 MPa at 15 °C;
— 35 -35 MPa at 15 °C;
— H35HF — 35 MPa at 15 °C (high flow for commercial vehicle applications);
— H70-70 MPa at 15 °C.

NozZzles and receptacles that meet the requirementstof this International Standard will only allow|GHLVs to be
filled py fuelling stations dispensing hydrogen with nominal working pressures equal to or lower thgn the vehicle
fuel gystem working pressure. They will not allew GHLV to be filled by fuelling stations dispens|ng blends of
hydrggen with natural gas.

Refuglling connectors dispensing blends of hydrogen with natural gas are excluded from the scope of this
Intermational Standard.

NOTH This International Standard can be used for certification purposes.

2 Normative references

The fpllowing docurénts, in whole or in part, are normatively referenced in this document and are indispensable
for itg application.'For dated references, only the edition cited applies. For undated references, the|latest edition
of the referenced document (including any amendments) applies.

ISO 188,,Rubber, vulcanized or thermoplastic — Accelerated ageing and heat resistance tests

ISO 1431-1, Rubber, vulcanized or thermoplastic — Resistance to ozone cracking — Part 1: Static and dynamic
strain testing

ISO 9227, Corrosion tests in artificial atmospheres — Salt spray tests
ISO 12103-1, Road vehicles — Test dust for filter evaluation — Part 1: Arizona test dust

ISO 14687-2, Hydrogen fuel — Product specification — Part 2: Proton exchange membrane (PEM) fuel cell
applications for road vehicles

ISO 15501-1, Road vehicles — Compressed natural gas (CNG) fuel systems — Part 1: Safety requirements

© 1S0O 2012 — All rights reserved 1
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3 Terms

and definitions

For the purposes of this document, the following terms and definitions apply.

31
connector

joined assembly of nozzle and receptacle which permits the transfer of hydrogen

3.2
cycle

the process of a making a positive connection between the nozzle and the receptacle, pressurizing to the

maximum w

3.3
dry helium
helium with &

34
dry hydrogs
hydrogen wh

3.5

leak test gas

gas for testin
helium with n

3.6

maximum w
maximum pr
NOTE TH
of nozzles ang
3.7

nominal wo

pressure for
NOTE TH

3.8
nozzle

rking pressure dpprpqcllricing and dicr‘nnnpm‘ing

dew point adequate to prevent condensation during testing and at least 99 % pure

n
ich meets or exceeds the quality level in ISO 14687-2

g leaks that consists of dry hydrogen, or dry helium, or blends‘of a minimum 10 % of hydrog
itrogen.

orking pressure
bssure that a connector will experience in servicelindependent of temperature

e maximum working pressure is 125 % of the nominal working pressure at 15 °C for the purpose of
receptacles in this International Standard.

rking pressure
which the connector is intended to be operated for a given gas temperature of 15 °C

is defines a full tank gas density.

device conngcted to a fuel dispensing system, which permits the quick connect and disconnect of fuel s

to the vehicle

3.9
positive loc
feature, whig

or storage system

king means
h réquires actuation of an interlocking mechanism to achieve proper connection of the noz

the receptac

en or

bsting

Lpply

vle to

e before pressure is applied

3.10
protective c

ap

means to prevent dirt and other contaminants from getting into the inlet of the vehicle receptacle

3.1
receptacle

device connected to a vehicle or storage system which receives the nozzle

NOTE

This can also be referred to as a fuelling inlet of gas filling port in other documents.

© 1SO 2012 — All rights reserved
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4 General construction requirements

41

4.2

a)

Nozzles and receptacles shall be designed in accordance with reasonable concepts of safety, durability
and maintainability.

Nozzles and receptacles designed and tested in accordance with this International Standard shall

higher than the vehicle,

prevent hydrogen fuelled vehicles from being filled by fuelling stations with working pressures or flow rates

b) prevent hydrogen fuelled vehicles from being filled by other compressed gas fuelling stations, and

c) prevent other gaseous fuelled vehicles from being filled by hydrogen fuelling stations.

4.3 | Nozzles and receptacles shall be well fitted and manufactured in accordance with goodenginegring practice.

4.4 | Nozzles and receptacles shall be

a) designed to minimise the possibility of incorrect assembly,

b) designed to be secure against displacement, distortion, warping or ether damage,

c) ¢onstructed to maintain operational integrity under normaland reasonable conditions of handling and
yisage, and

d) designed with no self-evident means of defeating the safety features.

4.5 | Nozzles and receptacles shall be manufactured of materials suitable and compatible [for use with

compgressed hydrogen at the pressure and the temperature ranges to which they will be subjected as specified

in 5.8 and 6.9. Materials used in the construction of nozzles, receptacles and protective caps $hall be non-

spariing or spark-reducing. All pressure bearing and wetted components shall also be made from|material that

is coinpatible with deionised water. Non-metallic material compatibility shall be documented by th

manuy

4.6

4.7
recef

4.8
Resid
attac

facturer or an independent third party.
The nozzle shall be connetted to or disconnected from the receptacle without the use of to

The H11 and H25 receptacles shall be mounted on the vehicle in compliance with ISO 155(
tacles shall be mounted on the vehicle in compliance with the envelope requirements specifie

Protective.caps are intended to protect the receptacle from foreign debris and shall not h
tance shallybe appropriate to prevent inadvertent dislodging. All protective caps shall have
N themto*the receptacle or vehicle.

5

5.1

Nozzles

e component

DIS.

1-1. All other
d in Annex A.

bld pressure.
a retainer to

Nozzles shall comply with the dimensional requirements of 6.1 to ensure proper interchangeability.

Nozzles shall couple with receptacles of equal or higher nominal working pressures and they shall be designed
so that they will not couple with receptacles of lower nominal working pressures. The nozzle shall extend to
within 1 mm of the stop ring for all nominal working pressures. Nozzles shall be designed so that they will not
couple with gaseous fuelled vehicles other than GHLV.

5.2 Nozzles shall be one of the following three types.

a) TYPE A - Anozzle for use with dispensing hoses that may remain fully pressurized at dispenser shutdown.
The nozzle shall not allow gas to flow until a positive connection has been achieved. The nozzle shall

be equipped with an integral valve or valves, incorporating an operating mechanism which first stops

© 1SO 2012 — All rights reserved
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the supply of gas and safely vents the trapped gas before allowing the disconnection of the nozzle from
the receptacle. The operating mechanism shall ensure the vent connection is open before the release
mechanism can be operated and the gas located between the nozzle shut-off valve and the receptacle
check valve is safely vented prior to nozzle disconnection.

b)

TYPE B - A nozzle for use with dispensing hoses that may remain fully pressurized at dispenser shutdown.

A separate three-way valve connected directly, or indirectly, to the inlet of the nozzle shall be used to
safely vent trapped gas prior to nozzle disconnection. The nozzle shall not allow gas to flow until a positive
connection has been achieved. Venting shall be achieved prior to disconnection of the nozzle. External
three-way valves shall be constructed and marked so as to indicate clearly the open, shut and vent positions.

TYPE

c)
dispensq
The fun
connect

5.3 Nozzlg
three-way vg
100 000 cycl

5.4 The aq
shall be perf
nozzle types

5.5 Them
the male and

5.6 TheH
fit within the

5.7 Nozzlg
requirement

5.8 The ng
and at hydro

5.9 Thend

6 Recept

6.1 Stands

A_nozzle for use with rliepnneing hoses which are dnprnecnrhnd (H,R MPa_and bel

br shutdown. The nozzle shall not allow gas to flow until a positive connection has been achi
ction of preventing flow may be controlled by the dispenser as long as it is receiving~a pg
on signal from the nozzle.

s shall be designed for a life of 100 000 cycles with manufacturer specified, maintenance
bS).

t of venting, or de-pressurising, of the connection space between,all nozzle types and recept
brmed prior to disconnection. A provision shall be made for the¥enting or de-pressurising
to be directed to a safe location.

pans for attaching the nozzle to the fuel dispensing system hose shall not rely on the joint bet
female threads for sealing, such as tapered pipe threads.

11 and H25 nozzles shall fit within the envelopé&idescribed in ISO 15501-1. All other nozzles
bnvelope specified in Annex A.

s shall have a means to prevent the ingress of solid matter from upstream sources. For exampl
hall be deemed met if the nozzle has a filter upstream of adequate size to protect its functio

zzle shall be designed to opérate properly at ambient temperatures ranging from —40 °C to
jen gas temperatures ranging from —40 °C to 85 °C.

zzle shall not haye‘any mechanical means of opening the receptacle check valve.

acles

rd receptacle dimensions: Areceptacle shall comply with the design specifications detailed in Anr

w) at
bved.
sitive

The

Ive used for actuating Type B nozzles shall meet the same number of cycles as the nozzl¢ (i.e.

acles
of all

ween

shall

e, the

hality.

b0 °C

ex B.

NOTE TH

amain O rinacaal far all nracciira ratinac lacc than 70 MDA ic citiiatad attha laadina adaa af tha racan
HHch HHG-SeaTo—apHt oGS SStHa o oHS-Sttocht o trereaamgeage-othe+e6e

ptacle.

For the 70 MPa receptacle, the main O-ring seal is situated in the bore of the receptacle. The 70 MPa receptacle also
includes an O-ring at the leading edge of the receptacle to seal with nozzles having pressure ratings less than 70 MPa.

6.2
with the rece

6.3

ptacle and nozzle test samples shall constitute a failure of the receptacle design.

Receptacles shall comply with all sections of this International Standard. The failure of any test conducted

Receptacles shall be designed for alife of 15 000 cycles and 15 years with manufacturer specified maintenance.

6.4 Receptacle designs, which employ means on the back diameter to accommodate mounting, or for
mounting accessories or marking purposes, shall not have such means extend beyond the back diameter
dimensions of the profile specified in Annex B, as applicable. Acceptable means shall include wrench flats,

© 1SO 2012 — All rights reserved
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protective cap anchoring grooves, use of hex stock, undercutting for marking, and threads for protective caps.
Such receptacle designs shall not compromise proper nozzle interchangeability.

6.5 The receptacle shall be equipped with an internal check valve to prevent the escape of gas. The check
valve shall be of the non-contact type, opening by differential pressure only.

6.6 The means for attaching the receptacle to the vehicle fuel system shall not rely on the joint between the
male and female threads for sealing, such as tapered pipe threads.

6.7 Receptacles shaII be de3|gned o) that they are e|ther tolerant of solid contamlnat|on or have ameans to
prote - ' irement shall
be deemed met if the receptacle has a fllter upstream of adequate size to protect the funct|onal|ty of the check
valve|. A receptacle shall have a means to prevent the ingress of fluids and foreign matter when disconnected.

6.8 | The receptacle shall have provisions to be firmly attached to the vehicle and shall-comply w|th applicable
abnofmal load tests specified in 7.10.

6.9 | The receptacle shall be designed to operate properly from —40 °C to 85 °C.

7 Design verification test procedures

71 General requirements
NozZzles and receptacles shall meet the requirements of all sections of this International Standard.

7.2 Test conditions
Unle$s otherwise stated

a) fests shall be conducted at 20 °C + 5 °C,

b) III pressure tests shall be conducted with-leak test gas unless otherwise noted,
Il leak tests shall be conducted with/leak test gas, and
d) testfluids and devices shall betat'equilibrium conditions with the test environment at the beginning of all tests.

7.3 Nozzle tests
NozZzle tests shall be perfarmed with the test fixtures identified under Annex C, Annex D or |Annex E, as
applitable. A new receptaele test sample shall be used for each nozzle test. The failure of any tejst conducted
with the nozzle and receptacle test sample shall constitute a failure of the nozzle design.

7.4 Receptacle.tests
Receptacles shall'be evaluated with nozzle(s) which have been deemed compliant to this Internatiopal Standard.
The failure.of.any test conducted with the receptacle and nozzle test samples shall constitute alfailure of the
receptacle design.

7.5 User — Machine interface
This test shall be performed to verify the connection and disconnection forces and torques of an unpressurized
and pressurized device.

The disconnection forces and torques shall be applied in a direction that tends to disconnect and release the
nozzle. The torque shall be applied to the disconnection/release actuator or three-way valve. For example, if
there is a handle, the torque shall be applied through axis rotation of the nozzle handle equal to the exterior
handling surface of the nozzle mechanism and in such a direction that tends to unhook and release the nozzle.

The test shall be deemed to be successfully passed if the following conditions are met:
— The appearance of the nozzle and receptacle shall be such as to clearly suggest the proper method of use.

— It shall not be possible to deliver gas using any nozzles unless the nozzle and receptacle are connected
properly and positively locked.

© 1S0O 2012 — All rights reserved 5
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— ltshalln

ot be possible to remove a nozzle when the contained pressure is greater than 1,0 MPa.

— Upon disconnection, all types of nozzles shall stop the flow of gas. No hazardous condition shall result
from disconnection. Type C nozzles shall be at 0,5 MPa during this test.

— When the contained pressure is less than or equal to 0,5 MPa, Type A and B nozzles shall be capable of
being disconnected with forces less than 225 N and torques less than 7 Nem.

— Onunpressurised devices the axial force to connect and lock or unlock and disconnect the device shall be
less than or equal to 90 N.

— On a secondary positive locking device which incorporates a rotary locking mechanism, the torque to lock

or unloc

— Onase
or unloc

7.6 Dropjping

This test sha

A nozzle conditioned at —40 °C for 24 hours shall be connected to a 5 m length(of the appropriately

fuelling hose
ten times wit
pressure and

Key

Support
11 mm dig
Nozzle

B O N -

Concrete

Following all

K the locking means shall not exceed 1 Nem.

condary positive locking device which incorporates an axial locking mechanism, the force tq
K the locking means shall not exceed 90 N.

| be performed to verify that a nozzle can safely withstand a drop of 2 m under*40 °C condi

and then dropped 2 m onto a concrete floor as shown in Figure 1.The nozzle shall be drg
nin five minutes of removal from the conditioning chamber, then pressurised to maximum wqg
subjected to ten additional drops within five further minutes.

Dimensions in

1 2 3

/ 7

meter fuelling hose

loor

Figure 1 — Test arrangement for dropping test

drops described previously, the nozzle shall be capable of normal connection to the recep

lock

lions.

rated

pped
rking

hetres

tacle.

In addition, t
strength test

he-nozzle shall r‘nmply with the Innkagn tests epnr‘ifind n77Zand 711 as well as the h\J/dr

specified in 7.16.

7.7 Leakage at room temperature
These tests shall be performed to verify leakage rate of nozzle, receptacle, connector and receptacle check
valve at room temperature.

tatic

Tests shall be conducted at 0,5 MPa and 150 % of the nominal working pressure. All devices shall be checked
for leakage from the time of connection, through pressurization, to the time of disconnection.

To verify the leakage rate of the nozzle, the receptacle and the connector, pressurized leak test gas shall be
applied to the inlet of the connector, the disconnected nozzle and the outlet of the disconnected receptacle.

© 1SO 2012 — All rights reserved
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To verify the leakage rate of the receptacle check valve, pressurized leak test gas shall be applied to the inlet of
the connector. The upstream portion of the receptacle shall be quickly depressurized, the nozzle disconnected
and the receptacle check-valve checked for leakage.

Following the tests described above, the nozzle, receptacle, connector and receptacle check valve shall be
bubble free for 1 minute. If bubbles are detected then the leak rate shall be measured by either an external
vacuum test using leak test gas (global accumulation test) or an equivalent method to show that the leak rate
is less than 20 cm3/h of hydrogen at 20 °C.

NOTE The permitted leakage rate is applicable to tests with 100 % hydrogen only. Permitted leakage rates for other
gases or gas mixtures are to be converted to an equivalent leakage rate to that for 100 % hydrogen.

7.8
This
force

A 20
in bo
arec

Follo

7.9
This

The 1
from
from
once

Follo
shall
test s

7.10
This
The ¢
a) f
b)

The
witho

Also,
witho

moments applied to-the end fitting of the nozzle.

Valve operating handle
est shall be performed to verify that nozzles equipped with operating handles can withstang
without damage.

) N force shall be applied to the valve operating handle at the point furthest away.from the a
h the opening and closing directions. The test shall be performed with the ndzzle properly
pptacle, and with the nozzle intentionally, improperly engaged relative to the receptacle.

ving the tests, the nozzle shall maintain safe operating functionality.

Receptacle vibration resistance
est shall be performed to verify receptacle and protective capresistance to vibration.

eceptacle and protective cap shall be secured in a test apparatus and vibrated at each integ
5 Hz to 60 Hz for eight minutes at each frequency. The amplitude of the vibration shall be at
5 Hz to 20 Hz, 1,2 mm from 20 Hz to 40 Hz, and 1 mmidrom 40 Hz to 60 Hz. The tests shall |
in the axial direction, and again in the radial direction.

ving the tests, there shall be no visible damage to the receptacle and protective caps. Th
comply with all the receptacle leakage tests specified in 7.7 and 7.11 as well as the hydros
pecified in 7.16.

Abnormal loads
est shall be performed to verify that'the nozzle and receptacle can withstand abnormal loag

onnected nozzle and receptacle may be subjected to the following abnormal loads in servig

ulls along the nozzle oryreceptacle longitudinal axis;

onnected nozzl€ and receptacle shall be able to withstand abnormal loads of a =1 000 N,
ut distortienyor damage.

the connected nozzle and receptacle shall be able to withstand abnormal loads of a=2000 N
ui-leakage. The moment arm shall be measured from the point of attachment of the rece

vehia

a maximum

is of rotation
connected to

er frequency
least 1,5 mm
e conducted

e receptacle
atic strength

s in service.

(N

b =120 Nem

b =240 N°m
ptacle to the

le body to the hose inlet of the nozzle

The nozzle and receptacle test fixture shall be tested in the pressurized and non-pressurized condition. During
the pressurized test the nozzle and receptacle test fixture shall be pressurized to maximum working pressure.
The appropriate “Loose Fit” test fixture (see Annex C) shall be used for this test. The test fixture shall be
mounted as a cantilever to a supporting member. For the purposes of this test, the supporting member shall
be capable of withstanding the specified loads without displacement or deflection. The nozzle shall be properly
connected to the test fixture.

Following the tests, the nozzle and connector shall comply with the appropriate leakage tests specified in 7.7
and 7.11 as well as the hydrostatic strength test specified in 7.16.

7.1 Low and high temperatures
7.11.1 Purpose
© 1S0O 2012 — All rights reserved 7
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These tests shall be performed to verify leakage rate and operation of nozzle, receptacle and connector at low
and high temperatures.

7.11.2 General

Prior to conditioning, the devices shall be purged with nitrogen and then sealed from atmosphere under a
pressure of 7 MPa leak test gas. All tests shall be conducted while the devices are continuing to be exposed to
the specified test temperatures. The outlet of the device shall be plugged and the test pressure shall be applied
to the inlet of the device.

7.11.3 Leakage tests
Fuelling connection devices shall be leak tested in accordance with the test conditions listed below after
2 hours of conditioning for the components and leak detector (if used):

a) The noZzle and receptacle coupled, conditioned at —40 °C and pressurised at 0,5 MPa and_max|mum
working [pressure.

b) The nozzle and receptacle coupled, conditioned at 50 °C and pressurised at 1 MRa ahd max|{mum
working [pressure.

c) Therecgptacle uncoupled, conditioned at—40 °C and pressurised at 0,5 MPa and maximum working pregsure.
d) Therecgptacle uncoupled, conditioned at 85 °C and pressurised at 1 MPa andimaximum working pregsure.
e) The nozgle uncoupled, conditioned at —40 °C and pressurised at 0,5 MPa;and maximum working pregsure.
f)  The nozgle uncoupled, conditioned at 50 °C and pressurised at 1 MPa and maximum working presgure.

Pressurised |eak test gas shall be applied to the test components. Fhe external body shall then be checkégd for
bubble tight leakage using

g) at-40 °C, immersion in a 100 % denatured ethyl alcoh@} mixture for 1 min, and
h) at 50 °Cjor 85 °C, immersion in 50 °C or 85 °C water for 1 min.

Following the tests, the nozzle, receptacle and connector shall be bubble free for 1 minute or have a leak rate
less than 20 cm3/h at 20 °C.

NOTE ThHe permitted leakage rate is applicable to tests with 100 % hydrogen only. Permitted leakage rates for other
gases or gas rxtures are to be converted-to.an equivalent leakage rate to that for 100 % hydrogen.

7.11.4 Operation tests
The devices jshall function under the following conditions.

a) The noZzle and receptacle connected and disconnected ten times when conditioned at —-40 °¢ and
pressurised to maximum working pressure.

b) The nozzle and-receptacle connected and disconnected ten times when conditioned at 85 °Q and
pressuriseddoimaximum of working pressure.

H 4 EP-N 1~ Ao hall BB + ond A B $ ool oA Aol o o
FO”OWIng thr COoLo, UTC UTVILT O olidil LUTITTCLU AU UlToLuUTiIrTic oL 11Ul |||a||y AU UcTIitveTd HGO.

712 Durability and maintainability

7121 Purpose

These tests shall be performed to verify that the nozzle, receptacle, receptacle check valve and connector can
withstand durability cycling.

7.12.2 Nozzle durability test
During the following tests, all devices shall be maintained according to the manufacturer’s instructions.

Requirements for maintenance at cycles less than specified by the manufacturer shall be considered as non-
compliant with this International Standard.

8 © 1S0 2012 — All rights reserved
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The nozzle shall be capable of withstanding 100 000 cycles. For the purpose of this test, one cycle of operation
for Type A, B and C nozzles shall consist of the following.

a) Properly connecting the nozzle to the receptacle test fixture.

b) Pressurizing the connector to maximum working pressure using leak test gas.
c) Depressurizing the connector.

d) Disconnecting the nozzle.

While disconnected the test fixture shall be rotated relative to the nozzle at random or equal degree increments
throurr'nuut thistest:

The receptacle test fixture shall be replaced at 15 000 cycle intervals as specified in Table d~beldw.

Table 1 — Test fixture selection for nozzle durability tests

Number of cycles Figure Geometry
0-15000 Annex D Tight fjt
15000 - 30 000 Annex D Tight fjt
30 000 - 45000 Annex C Loose fit
45000 - 60 000 Annex C Loose fit
60 000 -75000 AnnexD Tight fjt
75000 -90 000 Annex’D Tight fjt
90 000 - 100 000 Annhex C Loose fit

At the end of the 100 000 cycles the nozzle locking;mechanism shall be checked at the normal disconnect
presgure to ensure it is properly engaged on the receptacle.

At the end of the 100 000 cycles the nozzle shall comply with 7.5, 7.7, 711 and 7.15. The nozzle|shall comply
with 1.7 when tested with the appropriate-simulated wear pattern test fixture shown in Annex E, ds applicable.

After{15 000 cycles, the worn receptacle test fixtures shall not be in excess of wear patterns shown in Annex E
as agplicable and shall comply witR:7.7.

7.12.3 Receptacle check valve.durability test
The feceptacle check valve_shall be capable of withstanding 15 000 operational cycles. For thg purposes of
this test, one cycle of operation shall consist of the following:

a) [Properly connecting the receptacle to the nozzle test fixture.
b) Pressurizing the connector to nominal working pressure in 6 pulses using leak test gas.

c) Depressurizing the connector by first venting the upstream side of the receptacle check vdlve and then
Ipwering the pressure on the downstream side of the receptacle check valve to between 0 angl a maximum
0,5 MPaprior to the mext Tycle.

Following 15 000 cycles of operation, the receptacle check valve shall then be subjected to 24 hours of flow at
the inlet/outlet flow conditions that cause the most severe chatter.

Following the test, the receptacle check valve shall comply with the leakage tests specified in 7.7 and 7.11 as
well as the electrical resistance test as specified in 7.15.

7.12.4 Receptacle durability test
The receptacle shall be capable of withstanding 15 000 operational cycles. For the purposes of this test, one
cycle of operation shall consist of the following:

a) Properly connecting the receptacle to the nozzle.

b) Pressurizing the connector to maximum working pressure using leak test gas.
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Holding

maximum working pressure for 30 seconds, minimum.

Depressurizing the nozzle.
Disconnecting the nozzle.

Depressurizing the receptacle.

Following the tests, the receptacle shall then comply with the leakage tests specified in 7.7 and 7.11 as well as

the electrical

resistance test specified in 7.15.

7.12.5 Connected nozzle and receptacle durability test

A nozzle tes|
The outlet of
connected td

Each nozzle
of gas with t
and the sup(
supply syste

Following the

713
7.13.1  Purp|
These tests

7.13.2 Oxyd
Sealing mate
of synthetic 1
conducted in

Following th
evidence of (

7.13.3 Ozorn
Sealing matd
receptacle fg
Samples of s
airat40 °C wj|

Following th
evidence of (

714 Non-
This test shd

Representati
samples shg

f;/\twc ul d |chptau:c tcct fi/\tmc, ao app“uab:c, bhd” bc bUIIIIUbtUd tU thc dUV;bU uudcl
the receptacle shall be open to atmospheric pressure. The supply port of the nozzle sh
a supply system which will supply sufficient leak test gas as required below.

and receptacle shall be cycled for 30 cycles. Each cycle shall consist of a total.of the ful
he supply pressure starting at nominal working pressure. A cycle shall be twg‘seconds in |
ly pressure shall not fall below 80 % nominal working pressure at the end of\each cycle. Th
M shall not limit the flow during this test.

tests, the connected nozzle and receptacle shall then comply with theddeakage tests specified

Sealing material aging test

pse
shall be performed to verify sealing material resistance to.aging.

en aging test procedure

rials shall be listed and rated by the manufacturer:asbeing resistant to oxygen aging. Sar
naterial parts shall be subjected to 96 hours of exposure at 70 °C and at 2 MPa. This test sh
accordance with ISO 188.

b tests, synthetic material parts of fuelling’connection devices shall not crack or show V
leterioration.

e aging test procedure

rials exposed to the atmosphere without the continuous presence of internal gas pressure
ce seal O-ring) shall be listedvand rated by the manufacturer as being resistant to ozone 2
ynthetic material parts shall be stressed to 20 % elongation and exposed for a period of 120 ho
th a volume fraction of ozone of 5 x 10-". This test shall be conducted in accordance with ISO 14

b tests, synthetic-miaterial parts of fuelling connection devices shall not crack or show V
leterioration.

metallic material hydrogen resistance test
| be performed to verify wetted non-metallic material resistance to hydrogen.

ve sample(s) of wetted non-metallic material shall be prepared, measured and weighed

test.
all be

flow
ength
b test

n77.

nples
all be

isible

(fa.g.
ging.
Urs to
131-1.

isible

The

II"then be immersed in hydrogen at nominal working pressure for 168 hours at 20 °C +

5 °C.

Following this time period, the test pressure shall be reduced to atmospheric pressure in less time than the
seals would have to depressurise in actual service, not to exceed 1 second.

Following the tests, the test samples shall not exhibit evidence of explosive decompression damage. In addition, the
samples shall not swell more than 25 %, shrink more than one percent and incur a weight loss in excess of 10 %.

715
This test sha

Electrical resistance

Il be performed to verify the electrical resistance of the connector.

The electrical resistance of the connector shall be measured.

The electrical resistance of the connected receptacle and nozzle shall not be greater than 1000 ohms either in
the pressurised or unpressurised state.

7.16

10

Hydrostatic strength
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These tests shall be performed to verify the hydrostatic strength of the nozzle, receptacle and connector.

Because the hydrostatic strength test is a terminal test, the test samples shall not be used for any other
subsequent testing.

Outlet openings of the uncoupled nozzle, the uncoupled receptacle and the connector shall be plugged and
valve seats or internal blocks made to assume the open position. A hydrostatic pressure of 3 times maximum
working pressure shall be applied to the nozzle, to the receptacle as well as the connector for a period of at
least three minutes.

During the test, then uncoupled nozzle, the uncoupled receptacle and the connector shall not leak.

717 Corrosion resistance
7171 Purpose
Thesg tests shall be performed to verify nozzle and receptacle resistance to corrosion.

7.17.2 General
New [samples shall be used. Protective caps shall be in place. Vent holes in the protective capg shall not be
plugded. Process connections may be plugged.

717.3 Nozzle test
The pozzle and the receptacle shall be supported in a horizontal position.>The nozzle shall bel exposed for
96 hqurs to a salt spray as specified in ISO 9227.

Throlighout the test, the temperature within the test chamber shall*be maintained between 33 °C and 36 °C.
The galt spray solution shall consist of a mass fraction of 5 % ofisodium chloride and 95 % distill¢d water.

A prgssure of 0,5 MPa of air shall also be continuously applied to the inlet of the nozzle. The ndzzle shall be
operated once an hour to dispense air (to the atmosphere‘through a dummy receptacle) during the first eight
hour test period.

Immediately following the 96 hour test the nozzleshall be rinsed and gently cleaned of salt deposits.

The pozzle shall not show evidence of corresion or loss of protective coatings and shall comply with the
leakdge tests specified in 7.7.

7.17.4 Receptacle test
The feceptacle shall be supported.it*a horizontal position and shall be exposed for 1 000 hours tp a salt spray
as specified in 1ISO 9227. Throughout the test, the temperature within the test chamber shall bg maintained
between 33 °C and 36 °C. Fhe salt spray solution shall consist of a mass fraction of 5 % sodium|chloride and
95 %| distilled water.

Immaediately following the 1 000 hour test, the areas of receptacles protected by dust caps shall he examined.
The rleceptacle shallthen be rinsed and gently cleaned of salt deposits.

The feceptaclevshall not show evidence of corrosion or loss of protective coatings and therq shall be no
evidgnce,that water has entered the area protected by dust caps. The receptacle shall then comply with the
leakgge tests specified in 7.7.

718 Deformation
This test shall be performed to verify that field connected/assembled parts can withstand a specified
installation over-torque.

The nozzle and the receptacle shall be connected and assembled to 150 % of the manufacturer’s assembly torque.

While still connected and assembled, the connector shall comply with the leakage tests specified in 7.7 and the
hydrostatic strength test specified in 7.16.

719 Contamination test
This test shall be performed to verify that the nozzle and receptacle can withstand contamination.

A tank or vessel shall be filled to a depth of 100 mm + 5 mm with a solution/suspension having a volume
fraction of 5 % salt and sand complying to A4 coarse grade of test dust of ISO 12103-1, or the equivalent
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dissolved/suspended in distilled water. The connection end of the nozzle and receptacle shall be dipped into
the solution/suspension for one to five seconds and removed. The nozzle and receptacle shall be dipped in a

manner that

the entire connection area is submerged without touching the bottom.

After dipping both the nozzle and receptacle in the solution/suspension, the receptacle and nozzle shall be
connected. The coupled pair shall have leak test gas at the maximum working pressure blown through for 5 s
for 10 consecutive cycles. The nozzle and receptacle shall not be cleaned during the test.

The connector shall be subjected to the leakage test specified in 7.7 after each cycle.

7.20
This test sha

The nozzle, ff
shall be subj
2 hours. The

Thermal cycle test

Il be performed to verify that the nozzle and receptacle can withstand thermal cycling.

eceptacle, and a connector shall be pressurized to the nominal working pressure. The comp@
bcted to an external temperature of 85 °C within one half hour, and soaked at that temperatu
components shall then be subjected to an external temperature of —40 °C in less’than one

and soaked @t that temperature for 2 hours. Finally, the external temperature shall be returnedito 15 °C

one half hou

The nozzle,

to complete the cycle. This cycle shall be repeated 100 times.

eceptacle and connector shall comply with the leakage tests specified.in 7.7 and 7.11 as w|

the hydrostatic strength test specified in 7.16.

7.21 Pre-q
This test sha
hydrogen du

The connect
90 % relativ
within 10 seq
be repeated

This test pro
to 15 minute

The nozzle,

ooled hydrogen exposure test
Il be performed to verify that the nozzle and receptacle can{withstand exposure to pre-c
fing fuelling.

br shall be subjected to pre-cooled hydrogen gas at —40.°C at a flow rate of 30 g/s at 15 °(
b humidity for a minimum of 3 minutes. The nozzle-shall be depressurized, then disconn
onds and re-connected to another dry receptacle after a two minute hold period. This test
10 times.

edure shall be repeated for an additional ten cycles, except that the hold period shall be incre

p.

disconnect the nozzle within 10 seconds shall constitute failure of the test.

7.22 Misc
This test shd

A series of tH
of the recept
to create a n
shim (see Fig

The connect

The test sha

12

bnnected nozzle test
|l be performed to verify that a misconnected nozzle shall not flow gas.

in shims as shown.ifrFigure 2 shall be inserted in the space between the nozzle and the sto
acle to create a misconnected condition. If it is not possible to manufacture a shim small en
nisconnected, condition, the receptacle stop ring position shall be adjusted to accommodat
jure 3).

br shallsbe subjected to 10 MPa leak test gas for 1 minute.

| be, repeated with the use of 90 degree arc shims.

nents
re for
hour
vithin

ell as

boled

C and
bcted
shall

ased

eceptacles and connector shall camply with the leakage tests specified in 7.7 and 7.11. Faildire to

D ring
ough
e the

Figure 2 — Use of shims to create a misconnected connector
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Key
1

>

The nozzle shall not flow gas in the misconnected state.

7.23
This {
presy

7.23.1

The nozzle shall be connected to representative receptacles rated to a higher nominal working

press
The ¢

7.23.3
Atten
toal

The mozzle shall not connect to representative receptacles rated to a lower nominal working preg

7.24
This
when

The
press
betw

The t
precq

djustment depth
a 3P mm for 35 MPa and 40 mm for 70 MPa

Figure 3 — Adjustment of stop ring position to accommodate a shim

Upward/downward nozzle compatibility test
est shall be performed to verify that a nozzle shall connect to a receptacle rated to a higher nor
ure, and to verify that a nozzle shall not connect to a receptaéleé rated to a lower nominal work

Upwards nozzle compatibility test

urized with leak test gas.
onnector shall comply with the leakage tests specified in 7.7.

Downwards nozzle compatibility test
pts shall be made to connect the nozzle:to representative receptacles of maximum length to
bwer nominal working pressure.

Washout test
est shall be performed-to verify that the main internal O-ring seal of an H70 receptacle does
connected with a ngzzle rated to a lower nominal working pressure.

connector shallde-subjected to hydrogen gas at a flow rate of 65 g/s (+2 g/s) and at maxir
ure for a minimum of 10 seconds. This test shall be repeated 10 times with a delay of at leg
ben bursts:

bst shallbe conducted at temperatures of -40°C (+ 5°C) and 85°C (+ 5°C) with the unpressuriz
nditioned for 30 minutes at the test temperature.

ninal working
ing pressure.

pressure and

erance rated

Ssure.

not washout

num working
st 5 seconds

ed connector

There shall be no displacement of the internal O-ring seal(s) after the test. The receptacle shall then comply
with the leakage tests specified in 7.7 and 7.11.

8 Instructions

Manufacturers of receptacles and nozzles shall provide clear and concise printed instructions and diagrams in
a form that can be easily understood and are adequate for

a) proper field assembly,

b) installation,

c) safe operation by all users,

© 18O
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d) suitability and use, and
e) transport, storage and handling.
Special tools required for connection of receptacles to tubing shall be clearly identified in the instructions.

In addition, the manufacturer shall provide clear instructions on the required maintenance and required periodic
inspection of components as well as the expected service life of the receptacle and nozzle including the
expected service life of components, if different.

9 Marking

Markings required by this Clause shall be in a legible and easily understandable form. These markings|shall
be embossed, cast, low stress stamped or otherwise formed in the part or a permanently attached\plate| This
includes markings baked into an enamelled surface. Permanently attached marking plates shall.be segurely
attached by mechanical means. All markings shall be at least 2,5 mm high.

Nozzles and|receptacles shall bear the following information:
a) The manufacturer’s or dealer’'s name, trademark or symbol;
b) The moIeI designation;

c) The appfopriate standard designation, H11, H25, H35, H35HF or H7G;
d) The applicable Type A, B or C (Nozzles only);

e) Inthe cgse of Type A nozzle, the direction of the ON and OFF operation of the actuating mechanisny;

f)  Marking|for traceability of receptacles in suitable lots.\N@zzles shall carry individual serial numbers.

A reference {o this International Standard, ISO 17268:2012.
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Annex A
(normative)

Receptacle/nozzle interface envelope

Dimensions in millimetres

e
|
|
|
|

Q
< I | 1 Z O D N
Al
Y
= /
452 |
50 o |
<555
NOTH Depending on the vehicle desigh, the overall depth of the fuelling cavity need not be as large as indicated here.

a Minimum length of the receptacle«that shall be clear of provisions for attachment of receptacle or proteftive cap.

b Fpr minimum coupling clearance only. System designers shall ensure that the dust or protective cap qperates freely
in the|provided space.

Figure A.1 — Receptacle/nozzle interface envelope
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Annex B
(normative)

Hydrogen Receptacles

Dimensions in millimetres

Y 9,25 + 0,05
7,05+ 0,1
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_ v\ R 0,1
Q_\' 1,5_mu><.
1 x_45° | 1 max.
3,4t 0,1
6 £ 0 4
' o
. 1 min, Q?/ o
Q,
Material shal] demonstrate hydrogen compatibility as described in 4.5 and a minimum hardness of 80 Rogkwell
B (HRB). Unless otherwise specified, surface finish shall be 0,4 ym to 3,2 um.
a Shaded afea’represents an area, which shall be kept free of all components except for the seal. Surface finish shall
be 0,8 um £ 0J054m.

b Reference sealing material surface to a no. 110 O-Ring with the following dimensions: internal diameter: 9,19 mm =
0,13 mm; width: 2,62 mm = 0,08 mm.

¢ Nozzle side: No part of the nozzle assembly shall extend beyond the receptacle stop ring.

d Vehicle side: The stop ring shall have a continuous shape that has an effective diameter of 30 mm or more and a
thickness greater than 5 mm.

Figure B.1 — H11 Hydrogen Receptacle
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Dimensions in millimetres
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Matefial shall demonstrate hydrogen compatibility as described in 4.5 and a minimum hardness of 80 Rockwell
B (HRB). Unless otherwise specified, surface finish shall be 0,4 ym to 3,2 ym.

a Shaded area represents an area,\which shall be kept free of all components except for the seal. Surfgce finish shall
be 0,8 ym + 0,05 pm.
b Reference sealing material surface to a no. 110 O-Ring with the following dimensions: internal diamejer: 9,19 mm =
0,13 mm; width: 2,62 mm £ 0;08 mm.

¢ Nozzle side: No part6fthe nozzle assembly shall extend beyond the receptacle stop ring.

d Vehicle side: Thelstop ring shall have a continuous shape that has an effective diameter of 30 mm ¢r more and a
thickrless greater than 5 mm.

Figure B.2 — H25 Hydrogen Receptacle
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Dimensions in millimetres
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Material shall demonstrate hydrogen compatibility:as described in 4.5 and a minimum hardness of 80 Rodkwell
B (HRB). Unless otherwise specified, surface finish shall be 0,4 um to 3,2 um.

a Shaded afea represents an area, which_shall'be kept free of all components except for the seal. Surface finish shall
be 0,8 ym £ 0{05 pm.
b Referencg sealing material surface-to;d no. 110 O-Ring with the following dimensions: internal diameter: 9,19 mm *
0,13 mm; width: 2,62 mm + 0,08 mm

¢ Nozzle side: No part of the ngzzle assembly shall extend beyond the receptacle stop ring.

d Vehicle side: The stop ring.shall have a continuous shape that has an effective diameter of 30 mm or more pnd a
thickness gregter than 5 mm:

Figure B.3 — H35 Hydrogen Receptacle
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Dimensions in millimetres
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Material shall demonstrate hydrogen compatibility as-described in 4.5 and a minimum hardness of 80 Rockwell
B (HRB). Unless otherwise specified, surface finish*shall be 0,4 um to 3,2 ym.

a Shaded area represents an area, which shall be kept free of all components except for the seal. Surfgce finish shall
be 0,8 um £ 0,05 ym.
b  Reference sealing material surface to @ no. 110 O-Ring with the following dimensions: internal diameter: 9,19 mm +
0,13 mm; width: 2,62 mm + 0,08 mm.

¢ Nozzle side: No part of the nozzle'assembly shall extend beyond the receptacle stop ring.
d Vehicle side: The stop ring shall-have a continuous shape that has an effective diameter of 30 mm ¢r more and a
thickrless greater than 5 mm.

Figure B.4 — H35HF Hydrogen Receptacle (high flow for commercial vehicle applications)
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Dimensions in millimetres
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Material shgll demonstrate hydrogen compatibility as described in 4.5 and a minimum hardness of 80
Rockwell B (HRB).

The seal par} on the nozzleside shall meet the requirements of Figure B.6.

a Shaded afea represents an area, which shall be kept free of all components except for the seals and anti extfusion
rings. Surface|finish shalkbe 0,8 um + 0,05 ym.
b Referencg sealing-material surface to a no. 110 O-Ring with the following dimensions: internal diameter: 9,19 mmp 0,13
mm; width: 2,62-mm * 0,08 mm.

¢ Referenceseatingmateriatsurfacete-anreo—8H-O-Ring-with-thefollowing-dimensions-internatdiameter—+65mm+ 0,13
mm; width: 1,78 mm £ 0,08 mm, mounted with two suitable anti extrusion rings. Unless otherwise specified, surface finish
shall be 0,4 pm to 3.2 ym.

d Nozzle side: No part of the nozzle assembly shall extend beyond the receptacle stop ring.

e Vehicle side: The stop ring shall have a continuous shape that has an effective diameter of 30 mm or more and a
thickness greater than 5 mm.

Figure B.5 — H70 Hydrogen Receptacle

20 © 1S0 2012 — All rights reserved


https://standardsiso.com/api/?name=32453de87f138b80b9f3e4f3057dc707

- 0,013
8 —-0028

a Surface finish shall be 0,8 ym + 0,05 pm.

b  The leading chamfer of nozzle pin shall extend part rear anti-extrusion ring of the receptacle

ISO 17268:2012(E)

Figure B.6 — Seal part on the 70 MPa nozzle side
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Annex C
(normative)

Loose fit test fixtures

Dimensions in millimetres
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Material shall demonstrate hydrogen compatibility as described in 4.5 and a minimum hardness of 80 Rodgkwell
B (HRB). Surface finish’shall be 0,4 um + 0,05 pm.
a The stop rling shall have a thickness greater than 5 mm.

Figure C.1 — H11 Loose fit test fixture
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Dimensions in millimetres
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Material shall demonstrate hydrogen compatibility as described in 4.5 and a minimum hardness of 80 Rockwell
B (HRB). Surface finish shall be 0,4\um + 0,05 ym.

a The stop ring shall have a thickness greater than 5 mm.

Figure C.2 — H25 Loose fit test fixture
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Dimensions in millimetres
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Material shall demonstrate hydrogen compatibility as described in 4.5 and a minimum hardness of 80 Rodgkwell
B (HRB). Surface finish shall be 0,4 um + 0705 um.
a The stop fing shall have a thickness greatér than 5 mm.
Figure C.3 — H35 Loose fit test fixture
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Dimensions in millimetres

0,05 A

Matefial shall demonstrate hydrogen compatibility as described in 4.5 and a minimum hardness of 80 Rockwell

B (HRB). Surface finish shall be 0,4, um + 0,05 pm.

a The stop ring shall have a thickness greater than 5 mm.

Figure C.4 — H35HF Loose fit test fixture
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Dimensions in millimetres
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a The stop fing shall have a thickness greater than 5 mm.
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demonstrate hydrogen compatibility as described in4.5 and a minimum hardness of 80 Rodkwell
face finish shall be 0,4 um + 0,05 ym.

Figure C.5 —'H70 Loose fit test fixture
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Tight fit test fixtures

Dimensions in millimetres
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Material shall demonstrate hydrogen compatibility as described in 4.5 and a minimum hardness of 80 Rockwell
B (HRB). Surface(finish shall be 0,4 um + 0,05 ym.
a The stop,ring shall have a thickness greater than 5 mm.
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Dimensions in millimetres

©fo.0e]4]
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c4,270,02
13,3 = 0,1
R 1,25 = 0,05 *
) ) 45 009
a « M ODER
1 v
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shol 8% e 5 R q °
S R e =
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S 3002
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Material shall demonstrate hydrogen compatibility as described in 4.5 and a minimum hardness of 80 Rogd
B (HRB). Sufface finish shall be 0,4 pm&0;05 pm.
a The stop fing shall have a thickness-greater than 5 mm.
Figure D.2 — H25 Tight fit test fixture

kwell
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